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Japanese Patent Application Kokai Number: 861-30099 
SPECIFICATION 

1. Tilleof the lnventicMi 

MLfLmAYER WIRING BOARD 
2« Claims 

A multilayer wiring board in which a thin film multilayer wiring part having thin film 
wiring is provided above a laminated ceramic wiring board that is formed by laminating a 
plurality of ceramic green sheets having conductor printed wiring and through-hole vdring, 
wherein a resin fibn is formed between said laminated ceramic wiring board and said thin film 
multilayer wiring part, and a thin film-form ground wiring pattem for correcting the 
characteristic impedance of said thin film wiring is formed on this resin film. 

3. Detafledl>esaiptioiiofthel]iveiitton 

(Technical Field of die Invention) . 

The present invention relates to a multilayer wiring board that is suitable for use in an 
electronic device such as a large computer. 

(PriorArt) 

In general, a high density and a high speed of wiring are simxiltaneously required in an 
electronic device such as a large computer in which high-speed high-volume processing is 
required. 

Conventionally, in electronic devices of this type, as is shown in Figure 1, a multilayer 
wiring board in which a thin film multilayer wiring part 14 that is formed by laminating 
insulating thin fikns 10 and 11 having thin film fine wiring 7 and 8 and via-hole wiring 9 and an 
insulatii]^ thin film 13 having component attachment terminals 12 is provided on a laminated 
ceramic wiring board 6 that has conductor printed wiring consisting of groimd wiring 1 and 
power supply wiring 2, connection pads 3, and through-hole wiring 4 and that is formed by 
laminating a plurality of ceramic green sheets 5 has been used as a device satisfying the above- 
mentioned requirements, Heire, the speed can be fiirther increased in cases where a resin material 
with a low dielectric constant is used as an interlayer insulating material for the multilayer wiring. 
Furthermore, in this figure, I S indicates terminal pin connection pads, and 16 indicates terminal 
pins. 

In a multilayer wiring boaixJ thus constructed, however, because the distance between the 
thin film wiring 7 and 8 on the laminated ceraniic wiring board 6 and the gromd wiring 1 is 
affected by the thicknesses of the ceramic green sheets 5, the following drawback was 
encountered: namely, when the thicknesses of the ceramic greensheets S vary, the characteristic 
impedance of the thin film wiring 7 and 8 varies with re^)ect to tiie design value. Furthermore, 

• • ' -2 
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because the laminated ceramic wiring board 6 is formed by jSring the ceramic green sheets, only 
about 0,1 to 0.3 mm of reduction in thidcness is normally possible, so that the characteristic 
impedance cannot be reduced much* As a result, the characteristic impedance of the thin film 
wiring 7 and 8 is not reduced.to a specified value, so that there are drawbacks such as impedance 
mismatch with circuit elements (not shown in the figure) coimected to the wiring 7 and 8 and 
deterioration of crosstalk characteristics. 

Therefore, as is shown in Figure 2, a multilayer wiring board is also available in which 
the characteristic impedance of the thin film wiring 7 and 8 is adjusted by polishing the surface 
of the laminated ceramic wiring board 6 and forming a ground wiring net 1 7 on this surface by 
means of a tliin film method. However^ the roughness of the polished ceramic surface is 
normally approximately 0.2 pmRa at the minimum^ so that this unevenness cau£^ the problwi 
of occurrence of etching residiMs in the etching process when the groxmd wiring net 17 is 
formed. 

(CXrfline of the Invention) 

The present invention was devised in light of sudi circumstances, and [the object diereof 
is] to provide a multil^er wiring board m which precise ground wiring patterning is possible 
with an extremely simple construbtion that is such that a thin film-form ground wiring pattern for 
correcting the characteristic impedance of thin film wiring is formed on a resin film that is 
provided between a laimriated ceramic wiring board and a thin film multilayer wiring part, thus 
making it possible to set an ojptun^l value of the characteristic impedance of the thin film wiring. 
The construction or the like of this multilayer wiring board is described in detail below using 
embodiments shown in the figures. 

(Embodiments) 

Figure 3 is a partially sectional perspective view showing the multilayer wiring board of 
the present invention. In this figure, membm that are the same as those m Figures 1 and 2 are 
labeled with the same symbols below, and a detailed description is omitted. In this figure, the 
element indicated with symbol 21 is a polyimide resin film, and is formed between the above- 
mentioned laminated ceramic wirixig board 6 and the above-mentioned insulating thin fihn 10 so 
as to cover the surface of this board 6. . Conriection pads 22 and a thin film-form ground wiring 
pattern 23 for Correcting the characteristic impedance of the above-mentioned thin fibn wiring 7 
and 8 are formed on this resin film 2L The characteristic impedance of the thin film wiring 7 
and 8 can be adjusted by electrical capacitance created by this ground wiring pattern 23 and the 
above-mentioned thin film wiring 7 and 8. 

Because the groimd wiring pattern 23 is formed on the resin film 2 1 , i.e., dhectiy beneath 
the thin film miiltilayer ^viring part l4> in the multilayer wiring board thus constructed, the 
diaracteristic inipedance of the thin film wiririg 7 and 8 is determined by the dimensions of tiie 
thin film wiring 7 and 8 itself, the thickness and material of the insulating thin films 10 and 1 1, 
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and the dimexisions of the ground ^viring pattern 23. In this case» the thickness of the insulating 
thin fibns 10 and 1 1 can be set with a high degree of fireedom because the thin fibn wiring 7 and 
8 is formed by the thin film method. Furthermore, if the insulating thin films 10 and 11 are 
formed &om an organic polym^ material^ the dielectric constant is 3 to 7, and the film fliickness 
is 1 to 50 Jim, thus allowing an optimal value of the characteristic impedance of the thin film 
whing 7 and 8 to be determined firom a wide range of values. 

Moreover, because the ground wiring pattern 23 is formed by the thin film method on the 
smooth surface of the polyimide resin film, predsc patterning with no etching residual in the 
etching process is possible at the time of the pattern formation. As a result, the characteristic 
impedance can be controlled with a high degree of precision. 

In the present invention, fiirthermore, even if the ground wiring pattem 23 is not DC- 
grounded, if it is AC-grounded, a similar characteristic impedance adjusting effect is obtained. 
Therefore, the ground wiring pattem 23 may also be connected to the power supply wiring 2 
instead of the ground wiring 1. 

In addition, in the present invention, crosstalk chjaiacteristics can be improved by forming 
the ground wiling pattem 23 in the form of anet as shown in Figure 4, and making only the line 
width of the portions of the net;v^ere the two layers of wiring 7 and 8 cross greater than the 
other portions. . 

(Effect of the laventioii) 

As is described above, in the present invration, a resin film is formed between the 
laminated ceramic wiring board and thin fibn multilayer wiring part, and a thin film-form ground 
wiring pattem for correcting the characteristic impedance of the thin film wiring is formed on 
this resin film. Therefore, precise patterning is possible without any occxirrence of etching 
residuals at the time of pattem formation as seen in the past, so that it is possible to set an 
optimal value of the characteristic impedance of the thin film wiring. 

4. Brief Description of the Diwings 

Figure 1 and Figure 2 are sectional views showing conventional multilayer wiring boards. 
Figure 3 is a partial sectional perspective view showing the multilayer wiring board of the 
present invention. Figure 4 is a plan view showing another embodiment 

1 , . . Ground wiring; 2. . . Power supply wiring; 4. . . Through-hole wiring; 5 . . . Ceramic green 
sheets; 6... Laminated ceramic wiring board; 7, 8. Thin fihn wiring; 14... Thin film multilayer 
wiring part; 21 . . . Resin film; 23 . Groimd wiring pattem 

Patent Applicant: NBC CoipoxatiQn 
Agent: MasaldYamakawa (and two others) 
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Figures Figure 4 
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